δ , where θ follows the geometric jump-diffusion process (2). We want to calculate the expected discounted present value
Let us define f (θ) = ln ( θ δ ) . Ito's Lemma in the case of jump-diffusion processes is given in Cont and Tankov (2004) 
which can be written as
and whose expectation is
δln (Yi) .
Using this result we can now compute the expected discounted value of the profit flow Ψθ 
B Proofs
Proof of Lemma 1. The characteristic equation (10) can be rewritten as G (ϕ) = 0, where
It is easy to see that G (0) = −rα − λϕ < 0. Therefore, since G (−α) > 0 and lim ϕ→−∞ G (ϕ) = −∞ a first negative root ϕ 1 between −α and 0 and a second negative root ϕ 2 < −α exists. Since
, and thus
which proves the result.
Using the implicit function theorem
Proof of Proposition 1. Consider first the firm's optimal investment decision. The first order condition for the maximization problem (8) is
which yields
Substituting I be into Ω m,be (θ; I) we obtain
We have to solve (6) with termination value (8) under conditions (11) -(13) at the critical threshold
and ϕ 2 are negative, boundary condition (11) requires that the coefficients Φ 1,be and Φ 2,be are zero.
Consequently, we can rewrite the firm value before exercising the option to invest in mitigation as 
and the smooth pasting condition (13)
Hence, substituting (B.3) into (B.2) gives
where z = √ (θ be ) δ and where
α+δ . This second order equation has two positive roots
Since I be > 0 we need that
As a consequence the value function in the continuation and termination region is, respectively,
and thus results in the proposition can be obtained. (B.4) is the firm value as long as θ < θ be , while once θ ≥ θ be , the firm invests in mitigation and the firm value becomes (B.5). The second term in (B.4) represents the investment option value, which is always positive (this can be seen by substituting (14) into (B.4)).
Proof of Corollary 1. Take the derivative of Ω m,be (θ) with respect to ε and evaluate the result at θ be and we obtain
After rearranging terms it is easy to see that ∂Ω m,be (θ) ∂ε θ=θ be > 0 which proves the result.
Proof of Proposition 2. Consider the firm's optimal investment decision. The first order condi-
In order to find the critical threshold of investing in mitigation θ ca and the constant Φ 3,ca we use the value-matching (12) and the smooth pasting condition (13). We solve the resulting system and we follow exactly the same calculations as in Proof of Proposition 1 (changing in an appropriate manner the definition of z).
1
The value function in the continuation and termination region is, respectively,
and thus results in the proposition can be obtained.
Proof of Proposition 3. Comparing thresholds θ ca and θ be it is easy to see that θ ca > θ be for 1 Details are available upon request.
any κ > 0. Moreover, it is immediate to show that I ca and I be are identical.
Proof of Proposition 4. Consider the firm's optimal investment decision. The first order condition for the maximization problem Ω m,re (θ; I) is
Substituting I re into Ω m,re (θ; I) we obtain
In order to find the critical threshold of investing in mitigation θ re and the constant Φ 3,re we use the value-matching condition (12) and the smooth pasting condition (13). We solve the resulting system and we follow exactly the same calculations as in Proof of Proposition 1 (changing in an appropriate manner the definition of z).
Proof of Proposition 5. Straightforward calculations show that θ re > θ be is true for any ξ > 0.
Proof of Proposition 6. For any given ξ, it follows that if κ < κ * , then θ ca < θ re , where
Dis (∞)
Therefore, it is sufficient to show thatκ < κ * , whereκ = 1 α+ξ+δ ξ is the inverse function ofξ in (17).
Inequalityκ < κ * can be written as
which, in view of Assumption 1, is always true.
Appendix B
In this Appendix we discuss how base-case parameter values in Table 1 are obtained.
The construction of a hurricane-resistant small ruminant housing unit incorporates building design features to securely bolt down the roof and reinforce the foundation of the structures. The estimated investment cost (I) is US$ 3000 for materials plus labor which is 40 percent of material cost. Lucia with total damages of US$ 1.137 billion and an average damage per event of about US$ 142 million. There are several methodologies to quantify the cost of disasters, but there is no standard measure to determine a global figure for economic impact. Here, total estimated damages include damages and economic losses directly or indirectly related to the tropical storm. Moreover, these are calculated as money damage in relation to the GDP of St. Lucia. Nonsignificant disasters were excluded, a significant disaster being defined as one that caused economic losses greater than 500000 US$. ( Table A1 about Livestock productivity can be measured by the amount of meat or milk (wool, eggs etc.) produced per animal per year.
7 Higher productivity is a compound of higher off-take rates (shorter production cycles by, for example, faster fattening), and higher dressed weight or milk or wool yields. We assume that the small ruminant's productivity in St. Lucia, proxied by the average sheep and goat dressed weight, is identical to the one in Latin America and the Caribbean, which is θ t = 16 kg for each animal. 8 Market prices for sheep and goat meat in various Caribbean islands are given in Singh et al. (2006) . The average market price for small ruminants meat in St. Lucia is US$ 2.88 for each kg of living animal 9 and we assume that the price for each kg of dressed weight (p) is US$ 2.
The estimation of the Cobb-Douglas production function for small ruminants meat industry suggests that livestock products are rather sensitive to change in capital stock. For the following we assume a = 0.5 which gives δ = 2. Using this latter figure and the expression for the average loss we get an estimation of α = 4.7.
Taking a unit cost of capital ρ = 0.2 we get π t = (1 − a)
keeping with the empirical evidence provided by Singh et al. (2006) who report a projected annual gross farm income for St. Lucia island of about 1300 US$/year.
We calibrate ε assuming that the optimal investment size if there is no financial aid (which is identical to the investment size in the case of cash aid) is I ca = I be = 4200$. In this way we obtain ε = 0.00229336 and hence that the expected damage after the investment without financial aid and with cash aid is 12.2% of income. We further assume that after the occurrence of a major hurricane the firm expects financial aid in cash or through a productivity restoration program equivalent to 10%, 20%, 30%, 40% and 50% of its profit losses, that is κ = 0.1, 0.2, 0.3, 0.4 and 0.5. Aid strategies are compared using (17) which implies that their benefits in terms of firm profits are the same.
Other parameter values are assumed as follows: r = 0.07 (long run estimate from World Bank database), µ = 0.01 (drift-rate of the productivity shock) and σ = 0.1 (volatility of the productivity shock). 
